Abstract-Wild population of the olive fruit fly (Bactrocera oleae (Rossi.)) was adapted to the laboratory conditions feeding on both olive fruits and an artificial diet. Infested fruits were brought to the laboratory and emerged adults used as the initial generation of the laboratory colony. After eggs were laid into the fruits, they were dissected and first instars were transferred to an artificial diet. Viability of immature stages and adult emergence were determined. The results indicated that larval survival varied depending of the food used as olives and/or artificial diet. When the wild larvae were fed on artificial diet, their survival decreases drastically compare to the larvae fed on olive fruits as control. After four generations of continuous rearing on diet, wild population of olive fruit fly has adapted to the laboratory conditions by showing population recovery.
I. INTRODUCTION
HE olive fruit fly (Bactrocera oleae (Rossi) (Diptera:Tephritidae) is a well-known fruit pest in olive orchards in Mediterranean Basin, Southern Europe, Asia, East and South Africa and recently California [1] , [2] , [3] . It is a destructive pest, causing severe damage to olive fruits due to reduced yield and quality of both table olive fruits and oil [4] . Female flies lay their eggs under the skin of the fruits, after egg hatched; larvae complete their 3-instars inside the fruit, causing decaying of table fruits.
There are many control methods against olive fly such as use of baiting, sterile insect technique (SIT), use of entomopathogens, parasitoids and predators as biological control agents and early harvesting [2] , [7] , [8] . However, it is common to use pesticide applications to control this pest in Turkey, along with many other countries [4] , [12] .
The success of control methods depends on the ability to establish a cost effective rearing methods in the laboratory [4] , [5] , [6] . It is important to pre-determine reproductive stages and ages by conducting biology and laboratory maintaince studies [4] . Some management methods such as SIT and biological control, is required high quality of insect development stages and mass rearing [8] rearing protocols and conditions such as photoperiod, temperature, humidity, and insect density is crucial for survival, larval and pupal weight, adult emergence, longevity, fecundity and fertility [4] . On the other hand, laboratory reared olive flies often different in certain aspects of their physiology, etiology and biochemistry from wild insects [7] , [8] . It has been determined that alcohol dehydrogenase (ADH) polymorphism, and the end product of this ADH reaction differs between wild flies and laboratory flies especially when they reared on artificial diet [9] , [10] , [11] . Wild olive flies were polymorphic for ADH locus, and laboratory reared flies were shown to have different allele frequencies which generated by microbial fermentation in larval and adult feeding sites [11] .
Laboratory colonization of olive flies on artificial diet require several generations for the insects to adapt to the artificial diet [12] , [13] , [14] . Even in some cases, raise a colony from wild populations on artificial diet have failed completely [15] in order to be successful, insects need to be rear in many generations on artificial diet to increase fecundity and insect performance and adaptation [16] , [17] , [18] .
It is known that adaptation to laboratory condition is very difficult in olive fruit flies [8] , [9] , [11] and their allele frequencies change at particular loci in a few generations. Therefore, it is important to know how to adapt olive fly population into the laboratory.
In this study, a practical way followed up to determine adaptation process of wild olive flies and during their colonization in the laboratory.
II. MATERIALS AND METHODS
Field surveys were carried out to collect naturally infested olive fruits in Çanakkale province, Turkey from late September to November 2011. Coordinates of collection sides were taken by GPS and mapped on Çanakkale Landsat TM satellite images using ArcGIS 9.2 ( Fig. 1) .
Large quantities of infested fruits were placed in paper bags and transported to the laboratory. The olive fruits were put in plastic containers with a piece of paper towel at the bottom in order to provide a place for wandering 3-instar to pupariate. Pupae were collected and placed on plastic Petri dishes daily (Fig. 2) .
Adaptation Process of Wild Population of Olive
Fruit Fly (Bactrocera Oleae (Rossi) (Diptera:Tepritidae)) into the Laboratory Hanife Genc Emerged adults were formed F0 generation. They were placed in fine mesh screen adult rearing cages (30X30X30 cm in dimension) and provided with a solid diet containing hydrolyzed brewer's yeast, sugar, and dried egg yolk powder [19] , [20] , [21] . Water was also supplied by dental wicks in adult cages. The solid diet and water were changed if necessary. Olive fruits collected from organic olive orchards were placed to the adult cages for female oviposition. This generation constituted the F1. The experiments were set up with F1 generation. The laboratory infested olive fruits were dissected in an Olympus SZX16 stereo zoom microscope and a total of 100 eggs were removed individually. The eggs were placed directly to a moist black filter paper in a Petri dish for egg incubation. Embryonic development was observed and egg hatching was recorded. A total of 25 newly hatched first instars (n=4) was transferred to another moist filter paper and placed upside down on the artificial diet (20 g) (Fig. 3) The larval development was observed daily. Observed pupae were sieved out of the diet, counted and placed into adult rearing cages. Egg collected from adult cages used to establish the next generations. Laboratory infested 5 green olive fruits, having 5-6 oviposition stings/each fruit were used as positive control. Experiments were carried out in an environmental chamber programmed at 24±1°C, 65% RH, with fluorescent lighting providing 16:8 h (light: dark) photoperiod.
III. RESULTS AND DISCUSSION
Wild olive flies brought to the laboratory by infested olive fruits and adapted to the laboratory rearing conditions after continously reared 6 generations. Olive fruits were used both as food in positive control and also as oviposition substrate for females in order to have a smooth colonization process in the laboratory (Fig. 4) . As shown in Table 1 , 80.1% of the wild adults eggs hatched after they were dissected from the olive fruits and transferred to a moist filter paper, in the first generation (Wild F1), then 61.3% of them became mature larvae, 54.2% of the mature larvae pupated, and then 52.5% of them recovered as adults. Population reduction of larvae in initial generation was obvious. It is probably because, they started feeding on the artificial diet and that affect larval viability. A further population reduction after F1 was observed in F2 and F3 especially in larval survival as 51.2% and 42.8% respectively. Population recovery was stabilized after F4. It retained at about 38% of egg hatching, 37% of larval viability and 34% of adult emergence on diet (Table 1) .
Even though the reduction in population size of olive flies were obvious when they were reared on artificial diet during 6 generations, viability and population size were not affected much in flies which kept continuously reared on olives in the laboratory (Table 1 ). There were no need to transfer eggs to a moist filter paper in the control experiment otherwise; it would not be possible for larvae to feed on olives (Olives-F1).
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Because, the pulp of the fruits were getting dark and larvae refused to feed on. It was clear to see and count oviposition stings on olive fruits (Figure 4 ) that was how larval survival was determined. Viability of larvae, pupae and adults were 91.0%, 85.5% and 88.1% respectively in the initial generation (Olives-F1). After F1 and F2, viability of larvae, pupae and adults were slightly lower in F3 as 89.1%, 81.8% and 82.9% respectively. Adult population was fluctuated after F2 between 76.7 % and 86.5%. It retained at about 91% of larval viability and 82% of adult emergence on olive fruits (Table 1) . In this study, naturally infested olive fruits were used to establish a laboratory colony of olive fruit fly. Adults from infested olives (F0) laid eggs inside the fruits. Wild adults usually reject laying eggs in oviposition domes or cones, fresh large green olives were used as oviposition substrate to start a smooth laboratory adaptation. It has been known that olive flies' wild characters changed when the larvae tried to rear on an artificial diet [22] . Alcohol dehydrogenase (ADH) polymorphism were differed, allele frequencies changed at that specific loci [9] , [10] , [11] . In other words, genetic changes were occurred during laboratory adaptation of wild population. Presented study also indicated that even though, a well-known and nutritionally sufficient artificial diet was used, the viability percentages of immature stages decreased dramatically during colonization in the laboratory. As an adaptation process, larval survival on artificial diet decreased compared to larval survival on olives (positive control). It was also important to use newly hatched and starved larvae on artificial diet to reduce the time for the adaptation process.
IV. CONCLUSIONS
Laboratory adaptation process of olive fruit fly was determined from wild flies brought to the laboratory with naturally infested fruits. In order to establish a laboratory colony, olive fruit fly reared on the artificial diet for 6 continuous generations. Each generation, larvae were transferred on diet and viabilities of the biological stages were determined. It was obvious that after F4, wild olive fruit fly colony was adapted and colonized in the laboratory.
